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(57) ABSTRACT 

A method for generating a local oscillation signal compris- 
ing two separate frequency converters, of which one fre- 
quency converter includes an output unit for generating an 
internal output signal to be used for its frequency 
conversion, and the other frequency converter employs the 
same internal output signal from the output unit as the local 
oscillation signal. 
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TRANSMISSION SYSTEM, TRANSMISSION/ 

RECEPTION SYSTEM, AND LOCAL 
OSCILLATOR TO BE USED IN THE SAME 

BACKGROUND OF THE INVENTION 5 

1. Field of the Invention 

The present invention relates to a transmission system and 
a transmission/reception system to be used for radio 
communications, and a local oscillator to be used in the 
same. 

2. Description of the Related Art 

The system to be used in the field of radio communica- 
tions is generally equipped with a reception circuit, in which 
the frequency of a received signal is lowered into an 15 
intermediate frequency signal by frequency converting 
means and is then demodulated, and a transmission circuit in 
which the intermediate frequency signal is modulated and 
then converted into a transmission frequency by frequency 
converting means and is transmitted. 20 

The two above frequency converting means to be used 
respectively in the reception circuit and the transmission 
circuit converts an input signal of a frequency fr into an 
output signal of a frequency fi by mixing it with a local 
oscillator output signal of a frequency fl. At this time, the 
difference between the frequency fi- of the input signal and 
the frequency fl of the local oscillator output signal is the 
frequency fi of the output signal. Here, the input signal is the 
received signal in the reception circuit and the intermediate 
frequency signal in the transmission circuit. On the other 
hand, the output signal is the intermediate frequency signal 
in the reception circuit and the transmitted signal in the 
transmission circuit. 

Now when the received signal of the frequency fr is 
converted in the reception circuit into the intermediate 
frequency signal of the fi-equency fi, a signal component of 
a frequency fg, located on the opposite side of the frequency 
spectrum from the received signal with respect to the 
frequency fl of the local oscillator output signal, is also 
converted likewise as the intermediate frequency signal. 
This signal component is called "image fi-equency", and 
interferes with the desired signal. 

The image frequency fg or the frequency component 
signal, located on the opposite side &"om the received signal 45 
with respect to Q, will be described in the following. When 
the frequency fr of the received signal is higher than the 
frequency fl of the local oscillator output signal (that is, 
fr>fl), more specifically, the frequency fg of the image 
frequency is expressed by fg=fl-(fr-fl). When the fre- 
quency fr of the received signal is lower than the firequency 
fl of the local oscillator output signal (that is, fi"<fl), on the 
contrary, the frequency fg of the image frequency is 
expressed by fg=fl+(fl-fr) 

In order to avoid the interference caused by such image 55 
frequency, it is necessary for the system to filter the image 
frequency component signal out of the received signal at a 
stage before the received signal is converted into the inter- 
mediate frequency signal. 

When the frequency fl of the local oscillator output signal 60 
and the firequency fir of the received signal are extremely 
close to each other, however, a filter having minute passing 
functionality is required, with such strict design 
specification, that it becomes difficult to realize. In order to 
ehminate this disadvantage, there has been known in the 65 
prior art the double conversion type system in which the 
passing functionality requirment of the filter is loosened by 
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performing the frequency conversion two times. The system 
is advantageous not only in that the filter can be realized 
relatively easily but also in that the output firequency of the 
local oscillator and the fi-equency of the transmitted signal 
do not come close to each other so that the influences of the 
transmitted signal upon the local oscillator are reduced, thus 
stabilizing the characteristics of the local oscillator. 

FIG. 8 shows one example of the system which was 
conceived by us but not realized by us to be already well 
known in the art. This system is constructed to include a 
reception circuit 102, a transmission circuit 103, a first local 
oscillator 130 and a second local oscillator 131. 

The reception circuit 102 is equipped with band-pass 
filters 101 and 106, an amplifier 104 for amplifying a 
received signal, frequency converters 105 and 107. 

The transmission circuit 103 is equipped with a modulator 
110, a frequency converter 109 and an amplifier 108 for 
amplifying a transmitted signal. 

The local oscillators 130 and 131 are each constructed of 
a frequency synthesizer. 

The local oscillator 130 is equipped with a voltage- 
controlled oscillator 111, a frequency divider 112, a variable 
frequency divider 113, a phase comparator 115 and a loop 
filter 116. The local oscillator 131 is equipped with a 
voltage-controlled oscillator 117, a frequency divider 118, a 
variable frequency divider 119, a phase comparator 121 and 
a loop filter 122. 

The local oscillator 130 stabilizes the frequency by divid- 
ing the oscillatory frequency of the oscillator 111 with the 
dividers 112 and 113, by making comparison with the phase 
of a reference signal using the phase comparator 115, and by 
feeding the comparison result to the oscillator 111 through a 
phase-locked loop [which is composed of the frequency 
divider 112, the variable frequency divider 113, the phase 
comparator 115 and the loop filter 116 in that order]. 

The local oscillator 131 also functions to stabilize the 
frequency by dividing the oscillatory frequency of the 
oscillator 117 by the frequency divider 118 and the variable 
frequency divider 119, by making a comparison with the 
phase of a reference signal by the phase comparator 121, and 
by feeding the comparison result to the oscillator 117 
through a phase-locked loop [which is composed of the 
frequency divider 118, the variable frequency divider 119, 
the phase comparator 121 and the loop filter 122 in that 
order]. 

Here will be described the actions of this system. 

At time of reseption, the received signal, as received by an 
antenna 99, is sent to the receiving circuit 102 through a 
transmit-receive switch 100. This received signal is filtered 
to remove unnecessary frequency component signals by the 
band-pass filter 101 of the reception circuit 102 and is 
amplified by the amplifier 104 and converted into a first 
intermediate frequency signal by the frequency converter 
105. In this case, the frequency converter 105 converts the 
received signal into the first intermediate frequency signal 
by mixing it with the output signal of the local oscillator 130. 

The first intermediate frequency signal is filtered to 
remove the frequency component signals (the noise 
components) other than the desired intermediate frequency 
component signal by the filter 106 and is frequency- 
converted into a second intermediate frequency signal by the 
frequency converter 107. In this case, the frequency con- 
verter 107 converts the first intermediate frequency signal 
into the second intermediate frequency signal by mixing it 
with the output signal of the local oscillator 131. Finally, the 
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second intermediate frequency signal is outputted to the frequency converting means, thereby simplifying the con- 
demodulator (not shown). struction for miniaturized size and lowered cost. 

At time of transmitting, the output signal of the second Still another object of the invention is to make it unnec- 
local osciUator 131 is inputted to and modulated by the essary to provide means for eliminating spurious signals by 
modulator 110 and is then converted into a transmission 5 using an output signal of the frequency dividing means 
frequency signal by the frequency converter 109. In this ^.^^ J*^^^ 1^"*^ spuriousness, compared with a multi- 
case, the frequency converter 109 converts the output signal f^^^ ^ frequency-multiplying system, as the local oscil- 
c^t! J 7 * • * *u * • • c • t latory signal of the other frequency convertmg means, 
of the modulator 110 mto the transmission frequency signal *t. i • i-c • * ** c ^ a . 1 
u ■ - -.u .t- . . ' 1 r.t. 1 1 Ml . f-jA thereby simplifying the construction, for lowered costs and 
by mixing it with the output signal of the local oscillator 130. miniaturized size 

This transmission frequency signal is amplified by the „ .„ ' , . , - ^, . . , . 

x cL ^Ao J • r J . * nn .u i_ u Still another object of the mvention is to improve 

ampufier 108 and is fed to the antenna 99 through the switch c u *u i ■ *i ■* ^ *u r 

ion performance, by preventing the close similarity of the fre- 
quency of the local oscillation signal of one frequency 

Such a system is required to have two local oscillators converting means and the frequency of the transmission 

such as the local oscillators 130 and 131, so that its con- carrier wave thereby eliminating the influence of the local 

struction is complicated raising the cost. oscillation signal upon the transmission carrier wave thus in 

Here, the prior art that has succeeded in eliminating the turn eliminating occurrence of defects such as frequency 

defects of the system is exemplified firstly as disclosed in fluctuations of the transmission carrier wave. 

Unexamined Published Japanese Patent Application Nos. Still another object of the invention is to make it unnec- 

4-87424 and 4-53302. essary to provide means for mixing the local oscillation 

r« £ ^ . ^ 1 . . , . . signal with another signal by using the local oscillation 

The first prior art example IS equipped, as shown m FIG. • i r c .i .i_ 

A -.1. -1^1 f i5 1 • / . * 1 r 1 1 signal of one frequency convertmg means direcUy as the 

9, with means 141 for multiplying the outpu signal of a local transmission carrier wave thereby simplifying construction, 

oscUlator 140 so that this smgle local oscillator 140 is used miniaturized size and lowered costs, 

m a plurality of frequency co^^^ *Slill another object of the invention is to eliminate dis- 

and 143. In FIG. 9: reference numeral 144 designates a 25 tortious to improve the characteristics, by amplifying a 

variable attenuator; numeral 145 an amphfier; numeral 146 carrier wave having an unmodulated single frequency and 

a voltage-controlled filter; numeral 147 an amplifier; then modulating it at a last stage. 

numeral 148 a fixed filter; numeral 149 an amplifier; ^Stiil another object of the invention is to prevent invasion 

numeral 150 an amphfier; and numeral 151 a controller. ^f noises thereby to improve the characteristics, by closing 

The second prior art example is equipped, as shown in 30 a second gate of a dual gate FET at receiving time to ensure 

FIG. 10, with means 161 for multiplying the output signal of the disconnection with the transmission side signal fine 

a local osciUator 160, and means 162 for dividing the during the receiving action. 

frequency, so that the single local oscillator 160 is used in a ^n order to achieve the above-specified objectives, accord- 
plurality of frequency converters 163 and 164. ing to the invention, there is provided a reception system 

In such prior art examples, unlike the aforementioned 35 comprising: first frequency converting means for converting 

double conversion type, the single local oscillator can be frequency of a received signal by mixmg it with a first 

used in a pluraHty of frequency converters so that the ^^^^^ osciUation signal; and second frequency converting 

construction can be accordingly simpUfied to lower the cost. ,^ for converting the frequency of an output signal of 

^ ^ said first frequency convertmg means by mixing it with a 

However, the first prior art example has to be newly second local oscillation signal, wherein one of said fre- 

provided with the frequency dividing means. On the other quency converting means includes at least: local oscillation 

hand, the second prior art example has to be newly provided signal generating means for generating a local oscillation 

with the frequency dividing means and the multiplication signal usable by said one of the frequency converting means; 

means. As a result, these prior art examples are additionally and an output unit for generating an internal output signal to 

provided with frequency dividing means and multiplication be used for the frequency conversion of said one of the 

means so that they can avoid neither a increase in the frequency converting means, and wherein the other of the 

number of parts nor a rise in a cost. said frequency converting means employs said internal 

output signal outputted from output portion of said one of 

SUMMARY OF THE INVENTION the frequency converting means, as the local oscillation 

™- u'^r^u- -J ^signal used by said other frequency converting means. 

Therefore, a main object of the mvention is to provide a a ^ ^- \ ,u • *u 1 1 -n ? • 1 « 

, / • ' / r u- u According to the mvention, the local oscillation signal to 

reception system and a transmission/reception system which . j • *u r ^- • 

J , , r . i_ - 1- be used m the other frequency convertmg means is the 

mimatunze the size and lower construction cost by simph- 1 luu-i j-r 

r • ,u * *• f c .11 mternal output signal which is also used m frequency 

fying the construction of means for generating a local • u *u r *• . 

oscillation si nal conversion by the one frequency converting means, so that 

. . * . . . . , . the local oscillation signal of the other frequency converting 

Another object of the invention is to make it unnecessary 55 means need not be separately generated, thereby simplifying 

to generate a local oscUlation signal for another frequency . the construction for miniaturized size and lowered costs, 

converting means separately by using the output signal of ^purther, the internal output signal to be used in frequency 

the frequency dividmg means m one frequency convertmg .^^^ersion by the one frequency converting means is used 

means as the local oscillation signal of the other frequency ^ ^^^^ oscillation signal of the other frequency 

converting means, thereby simplifying the construction, for /;n r *i- ■ * t * . • 1 * j- / 

I'/fe y ou converting means, the internal output signal not needing to 

miniaturized size and lowered costs. . j * u «l 1 • n *• • 1 r fu 

be processed to be the local osculation signal of the other 

Still another object of the invention is to make it unnec- frequency converting means, thereby simplifying the 

essary to process the output signal of the frequency dividing construction, for miniaturized size and lowered costs, 
means to be the local oscillation signal used in the other 

frequency converting means by using the output signal of 65 BRIEF DESCRIPTION OF THE DRAWINGS 

the frequency dividing means of one frequency converting ITie remaining objects of the invention will become 

means as it is, as the local oscillation signal of the other apparent from the understanding of embodiment to be 
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described hereinafter and will be clarified in the appended 
claims of the invention. A number of advantages, not 
touched upon herein, will be noticed by those skilled in the 
art, if the invention is practiced. 

FIG. 1 is a circuit diagram showing a construction of a"^ ^ 
transmission/reception system according to a first preferred 
embodiment of the invention: 

FIG. 2 is a circuit diagram showing a construction of a 
modulator which is one component of the system of FIG. 1; 

FIG. 3 presents diagrams for explaining a signal distor- 
tion; 

FIG. 4 is a circuit diagram showing a construction of a 
transmission/reception system according to a modification 
of the first preferred embodiment; 

FIG. 5 is a circuit diagram showing a construction of a 
transmission/reception system according to another modifi- 
cation of the first preferred embodiment; 

FIG. 6 is a circuit diagram showing a construction of a 
transmission/reception system according to a second pre- 
ferred embodiment of the invention; 

FIG. 7 is a circuit diagram showing a construction of a 
transmission/reception system according to another modifi- 
cation of the invention; 

FIG. 8 is a circuit diagram showing a construction of a 
transmission/reception system of double conversion type; 

FIG. 9 is a circuit diagram showing a construction of a 
first example of the prior art; and 

FIG. 10 is a circuit diagram showing a construction of a 
second example of the prior art. 
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DETAILED DESCRIPIION OF THE 
INVENIION 

The invention will be described in connection with its 
preferred embodiments with reference to the accompanying 
drawings. 

FIG. 1 shows a construction of a transmission/reception 
system according to a first embodiment of the invention. 

a transmitting/ 

recei^l^^ SttcjQ^^ 
ccir^jMjfegl^ ^ 



filter 13, a first frequency converter 15 for frequency- 
converting the output signal of the amplifier 14 into a first 
intermediate frequency signal, a band-pass filter 16 for 
passing only a particular band of the first intermediate 
frequency signal, and a second frequency converter 17 for 
frequency-converting the output signal of the filter 16 into a 
second intermediate frequency signal. 

The transmission circuit lOA is equipped with a third 
frequency converter 24 for forming a transmission carrier 
wave from an output signal of the frequency divider 23 and 
an output signal of the oscillator 18A, an amplifier 25 for 
amplifying the transmission carrier wave, and a modulator 
26 for modulating an output signal of the amplifier 25. 

As shown in FIG. 2, the modulator 26 is equipped with 
input terminals 90 and 96, a matching networks 91 and 94, 
a filter 92, a dual gate FET 93 and an output terminal 95. The 
input terminal 90 is connected with a first gate 93fl of the 
dual gate FET 93, and the input terminal 96 is connected 
with a second gate 93b of the same. 

In this system, one example of one frequency converting 
means is constructed with the first frequency converter 15 
and the local oscillator 27 A. Further, one example of the 
other frequency converting means is constructed with the 
second frequency converter 17. Further, one example of 
local oscillation signal generating means is constructed with 
the oscillator 18A. Further, one example of a first signal 
generator for the local oscillator 27A is the output unit 27a. 
Further, one example of a second output unit of the local 
oscillator 27A is the output unit 27b. Further, one example 
of an internal signal output unit in the system is constructed 
from the output unit 27b. Further, one example of frequency 
dividing means is, constructed firom the frequency divider 
23. Fiirtherr^^onejexample of^phase "fcbl^J^ifig-melS^is- 
cGns^etedL&m^the. ;phase coiiiparat 
example of transmission carrier wave generating means of 
the system is constructed with the frequency divider 23, the 
oscillator 18A and the third frequency converter 24. Further, 
one example of amplification means of the system is con- 
striicted ffbm^the^amplifier 25. Further, one example of 
modulation means of the system is constructed from the 
modulator 26. 

The local oscillator 27A generates an- output signal (or a 
first local^oscillation.signal) for generating the first interme- 
diate frequency=signal at^the oscillator 18A and the output 
unit 27a feeds it to the first frequency converter 15 of the 
reception circuit llA. On the other hand, the local oscillator 
2J(A divides the frequency of the output signal of the 
oscillate r#18A^freqiieiicy divider 23. By this frequency 
. division, moreover, a circulating outp^y^giial of the phase^ 
50 locjcedjoop is generated?and--fcd4Q"the.vari a^fe jfi^q^^ 
^^fei\ ^ipe!^ 22^and is fed as an output signal (or a second local 
oscillatioBr signal) for generating a second intermediate 
- -^frequency signal through the output unit 27b to the second 

frequency converter 17 of the reception circuit llA. 
55 Thus in this system, the output signals (or the first and 
second local oscillation signals) for generating the first and 
y second intermediate frequency signals can be generated by 
the single local oscillator 27Aso that construction is accord- 
ingly simplified. In this system, moreover, the output signal 



35 



40 



tfansmissi^^ifcuit-lOA'aBo ,^ 
4h'e*a'nteDn'alM^ ^-Ji»«»a«Pi^'^^. ---45 

The local oscillator 27A feeds the transmission circuit 
lOA and the reception circuit llA with a local oscillation 
signal. This system is constructed of: a receiver composed of 
the antenna 11, the reception circuit 11 A and the local 
oscillator 27A;-and_aJransmilter composed of the antenna 
llfT^' traiismission circuit lOA and the local oscillator 27A. 

' The local ^osallatorj^^j7A^ is equipped Avith- a^volta^e: 
eontrolled'oscillatof iSA, a frequency divider 23, a variable 
frequency divider 22, a phase comparator 20 and a loop filter 
19 so that it has a construction of a frequency synthesizer. 
The frequency divider 23, the variable frequency divider 22, 
/the phase comparator 20 and the loop filter 19 construct a 
/ phase-locked loop for the oscillator 18 A to stabilize the ^ 
output frequency of the oscillator^lSA: ^ --^60 (or the second local oscillation signal) for generating the 

This system is equipped with signal generator 27a for second intermediate frequency signal is composed of the 
outputting signal of the oscillator 18A, and signal generator output signal- of*-the^ freq^eWy^'^dividieir 32^^^^ the : local 
27^> for outputting a signal of the frequency divider 23 from foscillatSf:27A: This makes it unnecessary to provide sepa- 
the phase-locked loop. , rate means for generating thg^^utauttsi £iialifor||gcneratingi 

'llie reception circuit llA is equipped with a band-pass 65^the!seeoiidintermedi^ frequency from the output signll of 
filter 13 for passing only a particular band of a received ,.the loca}^sdliatdt^27A,glha_t-the-c^ is further 

signal, an amplifier 14 for amphfying the output signal of the " simphfied. 
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On the other hand, the frequency divider is generally out. The output signal of the filter 13 is amplified by the 
characterized to have little spuriousness in its output signal. amplifier 14 and is converted into dier first-intermediate';^ 
As a result, the local oscillation signal of the second fre- frequency signal by the first frequency converter 15. At this 
quency converter 17 can be obtained v^ith little spuriousness time, this first frequency converter 15 is fed with the output 
by adopting the output signal of the frequency divider 23 as 5 \ signaJ:of the oscillator 18A from the output unit 21a of the 
the local oscillation signal to be used in the second fre- localoscillator-27A- As a^result, the first frequency converter 
quency converter 17. This makes it unnecessary to provide ;15 converts the output signal of the amplifier 14 into the first ^ 
spuriousness eliminating means such as a band-pass filter for intermediate frequency signal by mixing it with the output 
eliminating the spuriousness from the output of the fre- signal of the^oscill'atoT 18A. ' 

quency divider 23, so that the construction is further sim- ao The firet intermediate frequency signal, as outputted from 
plified. - the first frequency converter 15, is selectively filtered out to 

The frequency divider 23 is not newly modified for isolate a desired frequency component signal through the 
generating the local oscillation signal of the second fre- filter »i6, and is then converted into the second intermediate^ 
quency converter 17 but is:the frequecTcy divider whkh is frequency signal by the second frequency converter 17 and 
xontained iri'the^pihasefloe fed to the (not-shown) demodulator. At this time, the second 

in the prior art, so that the construction is further simplified, frequency converter 17 is fed the output signal of the " 
as will be described in the following. . frequency ^divider 23 by the output unit 21b of the local 

For example, the system (a receiver in this case) is oscillator 27A.''As a result, theisecond freqiiency^cpnverter ^ 
required, when packaged in the portable telephones now ^ 17 converts the output signal of the fflter I6 mto the seecLnd _ 
spreading, to be usable with high-frequency bands. intermediate frequency signal by mixing it with the output 
However, the phase comparison to be made in the phase- signal of the frequency divider 23. 

locked loop packaged in the system is usually effected with In these receiving actions, the second gate 936 of the dual 

digital signals. As the frequency band to be processed with gate FET 93 is closed so that the disconnection between the 
signals rises, therefore, the signal processing of the phase -. transmit side signal line and the modulator 26 can be ensured 
comparator which is in the phase-locked loop cannot-adapt during the receiving actions to insure that invasion of noises 
accordingly. This disadvantage can be eliminated by*^ro- is prevented, 

viding a multiplier or a frequency divider. Here will be described the transmission operations. 

The multiplier is provided in. the^ioUowing\:manner._ ^ For these transmission operations, the-switch 12-) first 
Specifically, the phase comparator- can beVadapj^d-to^Thigh-— ^ switches its connection to" the transmission circuit40A,"i .e. , 
frequency bands by connecting the phase-locked loop vwth ; jo the transmission side. Here, the third frequeiicy-converter 
a voltage-controlled oscillator for generating an output sig-; : "24 is fed. with the output signal^f^^^ , 
^nal having a relatively low frequency. On jthe other hand, a wwoutpCpbrtiori 27fl of the local oscillator 27A. "the third ' 
high-frequency band can^be matched by pTroviding the— fretiuency convefter24 is further fed the output signal of 
outputiunit of the vdUage-controUed osciUator with a mul-£^^^ loc^l 
^iplisr. . ^ oscillatgr-27A.-When -the switch 12 switches its connection 

The frequency divider is provided in the following man-^ to the transmission side, therefore, the third frequency j 
ner. Specifically, the frequency divider is enabled to deal T converter 24 mixes the output signal of the oscillator 18A 
with the high-frequency band by providing a voltage- . with the output sigM of the frequency divider 23 to generate 
controlled oscillator for generating an output signal of a high the traiismissioir cameZwave. 

frequency. By interposing the frequency divider between the This transmission carrier wave thus generated is amplified 
input side of the phase comparator of the phase-locked loop by the amplifier 25 and is inputted to and modulated by the 
and the voltage-controlled osciUalor, on the other hand, the modulator 26. The modulations by the modulator 26 are 
frequenc y band of the signal toJ)e inputted to the phase perfonmed in the following manner. 

-comparator 20 is 16^^^^^^ Specifically, the transmission carrier wave is ampUfied by 

;by the signarprocessing:of the phase^comparator^^ the amplifier 25 and is then inputted to the input terminal 90. 

^ ^^hen a-multipher is provided, another filter is required- > The carrier wave is then inputted through the matching 
::for eliminating the spuriousness^JWhen a frequency^diyider ^ network 91 to the first gate 93fl of the dual gate FET 93. On 
is provided, however, SMcb filter can be dispensed with,- the other hand, the modulated signal is inputted from the 

input terminal 96 to pass through the filter 92, thereby 
sizefin the transmission/reception system of a first preferred having its band narrowed, and is then inputted to the second 
embodiment of the invention, therefore, the frequency- . gate 936 of the dual gate FET 93. By this modulated signal, 
divider 23 is provided in the phase-locked loop to match the the signal inputted to the first gate 93fl is subjected to an 
high-frequency band. Moreover, this frequency divider 23 is amplitude modulation and is outputted through the matching 
positively employed as the output source for the second 55 network 94 from the output terminal 95. The output signal 
local osciUation signal so that the construction is frirther of the modulator 26, as outputted from the output terminal 
simplified. 95^ is transmitted through the switch 12 by the antenna 11. 

Thus in the first preferred embodiment, the construction is in this system, the unmodulated transmission carrier wave 
made relatively simple, to reaUze a double conversion type is amplified by the ampHfier 25 and is then modulale^d in-^ 
transmission/reception system capable of miniaturizing size .go amplitude by the.mod~uiatdr^r26^so that^the distortion can be / 
and lowering cost. suppressed. Specifically, when the output signal of the 

Here will be described the signal reception operations. oscillator 18A, having a signal spectrum shown in FIG. 3(fl), 
For these reception operations, the switch 12 switches at is modulated/the signalSpj&cfmBt iglg^ in 
first its connection to the reception circuit llA, i.e., to the . FIGJ(6). V?Btn?S^mffllfe§Mgm \ 
receiving side. As a result, the received signal of the antenna 65 /sigMl;^ectinte|ig^ to a^freqiieney ednverskm.^and 

11 is sent through the switch 12 to the band-pass filter 13 so an amphficalion, it%^u^l6§Sii^t6^a\^^^ 
that its unnecessary frequency component signal is filtered the so-called "three-dimensional distortion") in the vicinity 
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of the two ends of the signal spectrum, as shown in FIG. /2-/.{(JV+i)/iV}x{iV/(Ar+i)}x/^=/,-/„ (6) 

3(c). In this system, on the contrary, the output signal of the 

oscillator 18A is modulated by the modulator 26 after having wherein: 

been subjected to the frequency modulation by the third transmission frequency. 

frequency converter 24 and the ampUfication by the amph- 5 ^^^^ frequency division number N of the fre- 

fier 25, so that the distortion shown m nC 3(c) is ehmi- quency divider 23, the second intermediate frequency can be 
nated. Here, this distortion is caused mamly by the non- , i . *u • * i u * *u * 

. . ^ J *L' made equal to the mterval between the transmission and 

hnear characteristics of the amplifier 25, and this non- . ^ ^ . - ^- . 

Unearity is not completely reduced to zero even in the reception frequencies oomposmg one «,mmM 

amplification region in which the linear characteristics are lo O-^^ - ^2=^ by setting the oscUlaUon frequency ^ of 
exhibited, so that some distortions cannot be avoided. »he osciUator 18A to the transmission frequency f„ mulu- 

Moreover, the transmission carrier wave is generated by pUed by N/(N+1). ,^_r>c/^i. .1. 

mixing the output signal of the oscillator 18A with the output "^Pl/' f''^ ^ reception freqt^ncy of 5.795 GHz, the 

signal of the frequency divider 23 so that its frequency is not transmission frequency of 5.835 GHz and the second mter- 

near but relatively far from the output frequency of the 15 mediate frequency of 40 MHz, the frequency division num- 
oscHlator 18A. As a result, the transmission carrier wave is ber is 4, andCthe^frequency of the local oscillatpr is 4.668 
hardly influenced by the output signal of the oscillator 18A GHz. 

so that it is not troubled by frequency fluctuations or the like. 1° the first embodiment, the output signal of the oscillator 
Here, the oscillation frequency of the oscillator 18A and 18Ais outputted to the first frequency converter 15, and the 

the division ratio of the frequency divider 23 are so set that ^0 output signal of the frequency divider 23 is outputted to the 
the second intermediate frequency and the transmission ^"'^ frequency converter 17. Converse y, it go<^ without 
frequency may take desired values. SpecificaUy, the system ^^"8 the output signal of the oscUlator 18A may be 
is so conditioned that-thezsecondint'ermediaterfrequency is ""'Ptitted to the second frequency converter 17 and the 
equal;t<rthe difference between the transmission and recep- ""tput signal of the frequency divider 23 may be outputted 

tion'fFequencies..whieh'Compose one.commuDication.chan- 5 '° frequency converter 15. 

;hel. In thiilmbodiment, the aforementionld-^ondition is " In the tot embodimen , on the other hand, the frequency- 
satisfied by setting an oscillation frequency f^ of the oscil- ^^^^'der 23 in the phase-locked loop, |s adopted as^a feed, 
lator ISA to a transmission frequency f„ multiplied by source of the output signal for generating the second inter- 
N/(N+1) if the frequency division number of the frequency '"^'^^'^ frequency signal, and its output signal is fed to the 
divider 23 is designated by N, as foUows: f '=°°'^ frequency, conveiler, 17. M shown m FIG. 4. 

however, a frequency divider 23 for dividmg the frequency 
^-{AV(A^+i)}x/„ (1) of the output signal of a voltage-controlled oscillator 18A' 

may be provided in a local oscillator 27D. In this case, the 
This will be described by the following calculations. frequency divider 23' is arranged separately from the phase - 

Specifically, an output frequency fl of the first frequency 35 locked loop, and its output signal is fed as an output signal 
converter 15 is determined by the following Equation (2): for generating the first intermediate frequency signal, from 

^Ihe output unit^27Z? to the first frequency converter 15., 
Mrft (2), xforeover, the output signal of the oscillator ISA is fed as" 

wherein- output signal for generating the second intermediate- 

„ , „ 40 frequency signal, from the output unit 27a to the second 

fj: the output frequency of the first frequency converter frequency converten?. 

Moreover, the harmonic component of the oscillator ISA', 
f^ the frequency of the received signal; and .which is the internal output signal of the local oscillator 27A 

f^: the output frequency of the oscillator 18A, can also be employed either as the output signal for gener- 

An output frequency f2 of the second frequency converter 45 ^ating the first intermediate frequency signal or as the output 
17 is determined by the following Equation (3): signal for ;geiierating:>|hgrTseeond intermediate frequency- 

signal. As shown in FIG. 5, more specifically, a fundamentaf 
Mx~fh wave component signal f of the output signal of the oscil- 

wherein* ^^^^^ 18A', in a local oscillator 27E, is fed as an output signal 

50 for generating the second intermediate frequency signal, 
f2: the output frequency of the second frequency converter from t^e .putgjiLportion 27fl, to the second frequency con- 

i verier 17. Further, Vi?jffftionie cbDaix)nent , of the sign 
ff,: the output frequency of the frequency divider 23. U ^^bscinatorTSA' im^ 

If Equation (2) is substituted for Equation (3), the fol\ Uhe first' intennecliM^^ signS, by the output unit 

lowing Equation (4) is obtained: \ 55 , TJbAo the first^fi^ipeney T^^^^ 15. Here in FIG. 5, the 

\ I harmonic component is exemplifiedjby J doubled frequency, 
Mr-fJk (4). j cpmponenLsigialiS/^btCrmf af 

Here, the output frequency ft of the frequency divider 23 ^WWc«ic compongfitff^]^^^ 
is 1/N of the output frequency fLof the oscillator 18Aso that Fufther,m the construction of-FIG.-5rfilters 80 and 81 are 
Equation (4) is transformed into Equation (5): ^jm^^S^^m^f:^ 11?^, component. pr the signal 

^ ' TV/ ^ outside the band out of the fundamental wave component 

/2=/-/L-(i/A0xA=/,— {(Ar+i)/vv}x^ (5), .^signal f or tbcjbarmonk CQm p.onent ^ 2^ o,f ^ 18A', 

^i.e.v die'Quf^PSgnal for generating the first- intermediate 
wherein: ^frequency 'signal or the outpiit.signal-f or: generating the 

N: the frequency division number of the frequency divider 65 second intermediate frequency signal. Howevej, these filters 
23. If Equation (1) is substituted for Equation (5), the 80 and 81 may be dispensed with when no conditions 
following Equation (6) is obtained: regarding spuriousness are strictly required of the system. 
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FIG. 6 shows a construction of a transmission/reception 
system according to a second preferred embodiment of the 
invention. This system is basically given a construction 
similar to that of the system according to the first preferred 
embodiment, and the identical or similar portions will not be 
described but rather will be designated with the identical 
reference numerals. Specifically, the first frequency con- 
verter 15, included in a reception circuit IIB of the system, 
is fed, as in the first preferred embodiment, with the output 
signal of a voltage-controlled oscillator 18B from the output 
unit 21a. However, the output signal of the oscillator 18B is 
fed through an attenuator 30 and an amplifier 31 to the first 
frequency converter 15. This first frequency converter 15 
generates the first intermediate frequency signal by mixing 
the output of the oscillator 18B with the received signal. On 
the other hand, the second frequency converter 17, in the 
reception circuit IIB, is fed with the output signal of the 
^frequency divider 23 by the output unit lib and generates 
^ the second intermediate frequency signal by mixing the 
^output signal of the frequency divider 23 with the first 
intermediate frequency signal. 

In a transmission circuit lOB, the oscillatory frequency of 
^ the oscillator 18B, in local oscillator 27B, is set-to the same 
'frequency as the transmission frequency, and the output 
^signal of the oscillator 18B is passed through the attenuator 
30 and the amplifiers 31 and 25 and modulated by the 
^modulator 26. Thus in the system of the second preferred 
^embodiment, the output signal of the oscillator 18B is not ; 
^subjected to fi-equehcy conversion but is inputted through 
^the^ amplifier 25 and naodulated by the niodulator 26. As^ a 30 
^result, the;oscillator l8B has to generate the signal of a high 
frequency,, but does; not need-_a means for frequency-^ 
^>%onverting its output-signal so that its construction can be 
f accordingly^^irnplified. Further, tiie attenuator_~30:and the 
Amplifier 31 are arranged between the modulator 26 and the~ 
\ioscillator 18B so that the oscillator 18B hardly receives any 
^fluence from load fluctuations, as caused by the action of 
the modulator 26. 

In the first and second embodiments, the signal distortions 
are reduced by arranging the modulator 26 at the final output 
stage. It is, however, needless to say that the modulator 26 
^ maybe arranged at the front stage of the amplifier 25 if it is 
\^ unnecessary to reduce the signal distortions. 

The construction in which the modulator 26 is arranged at 
the final output stage may be empldyed'inra^^singleiConyer--'^ 
; sion type transmission/reception system, as shown in FIG. 7. 
/ The signal distortions can also be reduced by^-this^nstruc- 
^ tion. The system is constructed in the following manner; 
Specifically, a receptions circuit„ IIC is equipped with' a 
band-pass filter 62, an amplifier 63"and a frequency con- 
verter 64. On the other hand, a transmission circuit IOC is 
equipped with an attenuator 72, an amplifier 73 and a 
modulator 74, A local oscillator 27C is equipped with a 
voltage-controlled oscillator 66, an amplifier 65, a variable 
frequency divider 70, a loop filter 67 and a phase comparator 
68, and sets the oscillatory frequency of the oscillator 66 to 
the same frequency as the transmission frequency. 

In the system thus constructed, the signal distortions can 
be reduced by placing the modulator 74 of the transmission 
circuit IOC at the final stage. By interposing the amplifier 65 
and the attenuator 72 between the modulator 74 and the 
oscillator 66, moreover, the oscillator 66 hardly receives any 
influence from the load fluctuations caused by the action of 
the modulator 74. 

In these embodiments, the invention has been practiced in 
the analog type system but it could naturally be practiced in 
a digital type system as well. In the foregoing preferred 
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embodiments, furthermore, the invention has been realized 
in the system but could naturally be likewise realized in a 
reception system. 

Although the invention has been described in detail in its 
most preferred embodiments, the combination and array of 
parts for its preferred embodiments can be modified in 
various manners without departing from the spirit and scope 
thereof, as claimed in the following. 

What is claimed is: 

1. A reception system comprising: 

first frequency converting means for converting the fre- 
quency of a received signal by mixing it with a first 
local oscillation signal; and 

second frequency converting means for converting the 
frequency of an output signal of said first frequency 
converting means by mixing it with a second local 
oscillation signal, 

wherein one of said frequency converting means includes 
at least: 

local oscillation signal generating means for generating a 
local oscillation signal used in one of the said fre- 
quency converting means; and 

an output unit for outputting an internal output signal to 
be used for the frequency conversion of said one of the 
said frequency converting means, and 

wherein the other of said frequency converting means 
employs said internal output signal to be outputted 
from the output portion of said one of the frequency 
converting means, as the local oscillation signal used in 
said other frequency converting means. 

2. A reception system according to claim 1, 

wherein said output unit utilizes a harmonic component of 
the local oscillation signal generated by said local 
oscillation signal generating means, as said internal 
output signal. 

3. A reception system according to claim 1, wherein said 
one frequency converting means fixrthcr includes: 

frequency dividing means for dividing the frequency of 
the local oscillation signal which is generated by said 
local oscillation signal generating means; and 

phase comparing means for phase -comparing the output 
signal of said frequency dividing means and a reference 
signal, 

wherein said one frequency converting means contains a 
phase-locked loop for feeding back the phase- 
compared result of said phase comparing means to said 
local oscillation signal generating means, and 

wherein said output tmit utilizes the output signal of said 
frequency dividing means as said internal output signal. 

4. A transmission/reception system comprising: 
a reception system; and 

a transmission system, 

wherein said reception system comprises: 

first frequency converting means for converting the fre- 
quency of a received signal by mixing it with a first 
local oscillation signal; and 

second frequency converting means for converting the 
frequency of an output signal of said first frequency 
converting means by mixing it with a second local 
oscillation signal, 

wherein one of said frequency converting means includes 
at least: 

local oscillation signal generating means for generating a 
local oscillation signal used in one of the said fre- 
quency converting means; and 
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an output unit for outputting an internal output signal to 
be used for the frequency conversion of the one of said 
frequency converting means, 

wherein the other of said frequency converting means 
employs said internal output signal outputted from the 5 
output portion of said one of the frequency converting 
means, as the local oscillation signal used in said other 
frequency converting means, and 

wherein said transmission system employs the local oscil- 
lation signal which is generated by said local oscillation 
signal generating means, as a transmission carrier 
wave. 

5. A transmission/reception system according to claim 4, 
wherein said transmission system generates the transmis- 
sion carrier wave by mixing said local oscillation signal 
generated by said local oscillation signal generating 
means and said internal output signal outputted from 
the output unit of said one of the frequency converting 
means. 
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6. A transmission/reception system according to claim 4, 

wherein said one frequency converting means further 
includes: 

frequency dividing means for dividing the frequency of 
the local oscillation signal which is generated by said 
local oscillation signal generating means; and 

phase comparing means for phase-comparing the output 
signal of said frequency dividing means and a reference 
signal, 

wherein said one frequency converting means contains a 
phase-locked loop for feeding back the phase- 
compared result by said phase comparing means to said 
local oscillation signal generating means, and 

wherein said output unit utilizes the output signal of said 
frequency dividing means as said internal output signal. 

* * * * * 
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